Phagocytosis, intracellular pH, and cell volume in the multifunctional analysis of granulocytes by flow cytometry.
Phagocytosis of Escherichia coli K12 strain bacteria was used to measure by flow cytometry the functional activities of human granulocytes in whole blood or buffy coat preparations. In a first measurement, the increase in electric cell volume and acridine orange (AO) green and red fluorescence were used to quantify the degree of phagocytosis. In a second measurement, the intracellular pH and esterase activity of each cell were determined with 1,4-diacetoxy-2,3-dicyanobenzene to obtain information on the metabolic activities during phagocytosis and degradation of bacteria. The DNA of dead cells was simultaneously counterstained with propidium iodide in both assays. The volume, the AO green and red fluorescence, the internal pH, and esterase activity were automatically averaged for all granulocytes or lymphocytes of a measurement. The calculated mean values were transferred into the self-learning database of the DIAGNOS1-program system. The functional granulocyte parameters of normal healthy individuals can be used as reference values for the automated diagnosis of abnormal granulocytes in various infectious disease states. The assays require 1 ml of heparinized whole blood and the results are available within 1 hour.